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NOTICE 


Data General Corporation (DGC) has prepared this manual for use by DGC personnel 
and customers as a guide to the proper installation, operation, and maintenance of DGC 
equipment and software. The drawings and specifications contained herein are the 
property of DGC and shall neither be reproduced in whole or in part without DGC prior 
written approval nor be implied to grant any license to make, use, or sell equipment 
manufactured in accordance herewith. 


DGC reserves the right to make changes without notice in the specifications and 
materials contained herein and shall not be responsible for any damages (including 
consequential) caused by reliance on the materials presented, including but not limited 
to typographical or arithmetic errors, company policy and pricing information. The 
information contained herein on DGC software is summary in nature. More detailed in- 
formation on DGC software is available in current released publications. 


NOVA, SUPERNOVA and NOVADISC are registered trademarks of 
Data General Corporation, Southboro, Mass. 


ECLIPSE is a trademark of Data General Corporation, Southboro, Mass. 


INTRODUCTION 


The Data General 4026 Programmed Asyn- 
chronous Multiplexor System enabled any 
NOVA®* line computer to communicate with 
and control terminal devices over a variety 
of communication facilities. The sys- 
tem consists of a 16 line multiplexor that 
is completely controlled by a software 
drive package residing within the NOVA 
computer memory. Extreme versatility and 
adaptability is available by modification 
of the Data General supplied software, 
and without any modification to the basic 
4026 hardware. Only asynchronous com- 
munication is supported by the multiplexor; 
the type 4015 communications controller is 
required for synchronous communication. 


The 4026 program multiplexor hardware 
work in conjunction with up to four (4) 4027 
or 4028 line interface modules. Each 4027 
interface is capable of handling up to four EIA 
type lines to be used with Bell type 103 or 
equivalent data sets. The 4028 interface will 
handle up to four 20-mil teletype lines to be 
used in local connection (under 100 feet). 


No hardware character assembly/dis- 
assembly is provided. The program is capable 
of receiving a multiplex (16 bit word), which 
is then software demultiplexed into 16 bits, 
corresponding to lines 0-15. Software con- 
structs characters by assembly of these bits, 
and passes these characters to the user's 
GET/PUT routines. 


Due to the complete software control over 


the multiplexor, many users options or line 
characteristic requirements can be altered 
without hardware changes: 


a) Several transmission codes in 
a single system (5, 6, 7, and 
8 levels with any number of 
stop bits) 


b) Several distinct communications 
line speeds in a single system 
(up to 600 baud). 


c) The addition of a second 4026 
with 4027 option provides the 
necessary signal control line 
to provide Auto Answer capacity 
for up to 16 lines. 


d) Full duplex operation 


e) Sixteen complete line inter- 
faces on each standard 
NOVA line subassembly card. 


It must be remembered, however, that the 
quantity and type of features used may be 
limited by the processor model and the customer 
dictated level of overhead acceptable. 


OPERATION 


The multiplexor "heart" is a clock which 
operates at five times the baud rate. This is 
user selected; if unspecified, a 550Hz clock 
for 110 baud lines will be provided. This 
clock: 


a) Causes an interrupt within the Nova 
computer every clock tick. 


b) Triggers the software sampling of 
all 16 lines which stores these 
bit samples in a word register. 


Referring to Chart 1, the clock causes 
an interrupt at a rate equal to five times 
the baud rate. This interrupt serves to 
"wake up" the Data Communications Multiplexor 
Handler (DCMH Software) indicating it is 
time to sample the input and reinforce the 
output. Consider a 110 baud line with clock 
operating at 550 Hz. 
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For this example, this input will be on 
line four with no input activity on the 
remaining 15 lines. When the first interrupt 
is received by software (T=1), the input lines 
are interrogated by the software command 
DIA 0, TTY. The 16 bit input word represent- 
ing the conditions on lines 0 to 15 would be: 


0000000900000999 
Ib 


Line 4 


This indicates no activity or a marking 
condition of the line. At T=2, the DIA 
command would read the word: 


0000100000000000 


This reading would indicate the possibility 
of data, but a final determination is made 
only after sampling Ta-Tg. If at least 
three samples are positive, for line 4, 
software concludes the start bit has been 
received. If only two or less were positive, 
software assumes the line still inactive, and 
noise was received. 


Referring to the same diagram, trans- 
mission is accomplished through the software 
issuing a DOA 0, TTY. In this example, con- 
sider the sending of a start bit at T=2 to 
line 1. At each subsequent interrupt for the 
four remaining time periods the bit must be 
"reinforced" by the issuance of a "1" in 
that line bit position. 


0000000000000000 T=0 
0100000000000000 T=1 
0100000000000000 T=2 
0100000000000000 T=3 
0100000000000000 T=4 
0100000000000000 T=5 
0000000000000000 T=6 


Software does not "recompute" this 
bit at each clock time but remembers that 
at T=6 it must compute the next bit sequence. 
This was a necessary design consideration 
due to the high system overhead caused by 
software interrupts at every clock pulse. 
Obviously, if recomputation was required 
every clock time, system overhead would 
approach intollerable levels. 


Supplied software controls the 
sampling rate, (i.e., software sample rate), 
byte construction, and in general all 
functions necessary to interface the user's 
GET/PUT byte routines with the communications 
line. This document, by intent, will describe 
the software only in functional terms. The 
user may wish to modify the software to meet 
particular reauirements, and document number 
093-000045 describes software operation at 


*NOVA® is a registered trademark of Data General Corporation, Southboro, Mass. 


the programmer level. Table 1 shows the re- 
lationship of the 4026 instructions to the 
data and control lines. Line 0 is associated 
with Bit 0, etc. 


SOFTWARE DISCUSSION 


The Data General supplied software 
drive package utilizes 634g memory locations 
and requires a user GET/PUT interface address. 


USER INTERFACE 


User interface is accomplished by the 
specifying of the user's GET/PUT routine to 
the Data Communication Multiplexor Handler 
(DCMH). Upon the reception of a character, 
control is passed to the user's GET routine 
with the line number in ACl, and the 8-bit 
input character right justified in AC2. The 
user's package must store the character and 
return control back to the DCMH by the issuing 
of a JMP 1, 3 software command. 


Data Transmission is initiated from 
the user's PUT routine by presenting a 
character to the DCMH when requested. If 
no output is available, the most negative 
number (1000000,) is passed in ACO. If 
output is initiated, the DCMH will jump to 
the user supplied PUT routine with the line 
number requesting the next character specified 
in a common data area. The user must present 
the 8-bit output character right justified in 
ACO. Return from the GET routine is again 
accomplished by the use of a JMP 1, 3 soft- 
ware command. 


SPECIFICATIONS OF STANDARD HANDLER 


a) 11 bit character code. This 
can be modified to meet 
particular requirements with 
user written software modifi- 
cations. 


b) 1 line speed - hardware supplied 
with 110 baud interface (550Hz 
clock), but other frequencies 
can be optionally supplied at 
additional cost. Software will 
support any (1) assigned 
frequency, but can be altered 
to handle multiple speeds. 


LOGIC FLOW 


Referring to Flow Diagram 1, control is 
received at point INTERRUPT ENT., whenever 
the multiplexor clock increments. 


BLOCK 2 


The first task of the package is to 
send the 16 bit word, representing a bit on 
each of the 16 lines, to the multiplexor. It 
must be remembered that the clock runs at 5 
times the line speed so a bit is "reinforced" 
four times after it was initially set before 
the next bit is outputed. The software 
system maintains a "count" of which pulse 
time requires a recalculation of the output 


bit. Through the use of this "count" procedure, 


program recalculation is not required at every 
interrupt, which greatly reduces system over- 
head. 


In addition to the transmission of the 
16 bit multiplexed output signal, the input 


line is scanned. The 16 bit input is stored 
for subsequent processing at the "count" 
calculation time. 


BLOCK 3 


Immediately after input and output is 
serviced by the program, a determination is 
made if there is any processing to do. In 
reality, it is checking to see if five clock 
times for this line have passed since the 
last processing itme. If no processing is 
required, control is passed back to the 
background job that was interrupted. 


BLOCK 4 


The next output byte of individual 
"line bits" must be readied for output. This 
block function is simplified here for our 
purposes, but is really representing a 
complex shifting of bytes and bits in order 
to update the output word in the shortest 
possible time. There are no table lookups, 
just FETCH, SHIFT, STORE sequences. 


BLOCK 5 


A determination is made if the entire 
character was sent and, if so, a new one 
must be readied. 


BLOCK 6 


If a new character is required, the 
user PUT/GET routine is called, and the new 
byte is formatted with appropriate START/STOP 
bits and stored. 


BLOCKS 7-8 


A determination is made if the entire 
input character has been received. If so: 


a) The stored pulses are interrupted 
against the line actual mask, to 
insure noise on a nonactive line 
is not passed to the user. 


b) The scan samples are compressed 
into 1/5 (originally 5 scans per 
bit) and the user's PUT routine 
is called to handle the receiver 
character. 


BLOCK 9 


The map is updated to reflect the 
operations required of future clock times. 
This includes scanning the nonbusy line for 
a START pulse, and altering the line active 
mask accordingly. 


BLOCK 10 


Control is passed back to the users 
background program that was originally 
interrupted. 


CABLING 


A type 4050 or 4051 junction panel is 
normally used to interconnect the individual 
cables from a number of teletypes or data 
sets (modems) to the multiplexor. Reguiring 


1-3/4 inches of rack space, the panel contains 
16 connectors for data sets (modems)) for 
attaching the devices and 1 or 2 connectors 
for connection to the multiplexor and optional 
automatic answer facility (using 4052 cables). 


In mixed systems (e.g. 8 data sets 
(modems) and 4 local Teletypes), the data set 
(modem) version of the junction panel must 
be ordered, together with adapter cable 
which convert the 19-pin connectors to 9 pins 
for the teletypes. 

CONFIGURATION EXAMPLE 

Sixteen-line Time Sharing Basic System 
with 12 lines attached to 103 Bell System 
data sets (modems) with automatic answer and 
4 local Teletypes. 

REQUIRED 


1 - Any NOVA line computer plus 
core memory 


2 - 4026 16-line multiplexor 

6 - 4027 Interface to 4 EIA lines 

1 - 4028 Interface to 4 Teletypes 

1 - 4051 Data set junction panel 

1 - 4052A Cable for connection two 
4026's to 4051 


4 - 4010E 33 ASR (TDT) 


OPTIONAL 


1019 Extension cables for use with 
4010E. 


Interconnect cable for 4051 to 103 
data set (modem) 


Two 4026's are required to implement 


both the data transfer and auto-answer functions 


The first 4026 is assigned device code 24. The 
second is assigned code 25. Each 4026 must 
have one or more 4027's installed on it, 
depending on the number of lines. Two type 
4052 cables are used to connect the 4026's to 
the 4051 junction panel. 


Typical "MAP" Showing Character Recompute Times 
for Active Lines. Note in this example, only 2 
lines require re-computation between clock time 
15 and clock time 19. 


DIAGRAM 1 


SOFTWARE FUNCTIONAL FLOW 


SEND DATA 
SAMPLE & STORE 
INPUT 


COMPUTE? 


UPDATE NEXT 
To Background DATA TO OUTPUT 


Job 


OUTPUT 
CHARACTER 
DONE? 


CALL USER'S 
PUT ROUTINE 


GET NEXT 
CHARACTER & 
ADD START/STOP 
BITS 


INPUT 
CHARACTER 
DONE? 


CALL USER'S 
GET ROUTINE 


UPDATE MAP TO 
NEXT COMPUTE 
TIME 


To Background 
Job 


FIGURE 1 


TYPICAL 16 LINE 4026 SYSTEM 
(As Given in Example) 


COMPUTER CONNECTOR 
PANEL 


COMPUTER 4026 with: 
CONNECTORS 3-4027 
1-4028 

4026 with: 
3-4027 


2-4052A 
CABLES 


Up to 16 Individual Cables 
to Terminals or Modems 


O0000000L0000000 


1020 
19 Pin to 9 Pin 
Adaptor Cable 4051 JUNCTION BOX 


4026 CONFIGURATOR 


Order one 4026 Mux 

Subassy. per 16 
Lines 

(See Note A) 


Order one 4028 
TTY Line Inter- 
face per 4 TTY 
Lines 


Order one 4050 
Junction Box 
Per 16 Lines 


Order one 4052A 
Cable per 16 
Lines 
(See Note Z) 


Order # of 4010A 
or 4010F Teletype 
Required 


Auto Answer. 


connector. 


TTY 
OPTION 


Order # of 1019 
Teletype Extensio 
Cables Required 


Select 
Line 
Facility 


TTY & EIA or EIA ONLY 


The Baud Rate of the lines to be 
used must be specified. If 
multiple line speeds are required, 
contact Special Products. 


W Only required for EIA lines having 


x Cable adapts 9-pin TTY connector 
to 19-pin 4051 Junction Box 


NY If so, additional modem control 
circuits required. 


2 4026 multiplexor subassembly to 
4050 or 4051 Junction Box cable. 


Order one 4026 Mux 

subassy. per 16 
Lines 

(See Note A) 


Order one 4028 

TTY Line Inter- 

face per 4 TTY 
Lines 


| 


Order one 4027 

EIA Line Inter- 
face per 4 EIA 
Lines 


Order one 4051 
Junction Box 
Per 16 Lines 


Order one 4052A 
Cable per 16 
Lines 
(See Note 2) 


Auto Answer 
(See Note Y) 


-------f-----7 


Order 1 additional 
4026 Mux Subassy. 

per 16 lines 
(See Note W) 


Order 1 additional 
4027 Line Interface 

per 4 Lines 
(See Note W) 


Order 1 additional 
Cable per 16 lines 
(4052A) 

(See Notes W & 2) 


Order one 10 
Adapter per TTY 
Line 
(See Note X) 


Order # of 1019 
Teletype Extension 
Cables Desired 


ㅣ 
Order # of 4010A 
or 4010E Teletypes 
Required 


J 


Order # of 1018 
Data Set Cables 
Required 


EIA & TTY 
OPTION 


TABLE I 


DIA AC,24 Senses the state of the Received 
Data Line from each of the 16 
lines. 

1 MARK STATE 

CURRENT ON (TTY) 

NEGATIVE VOLTAGE (DATA SET) 

"one" Received 

SPACE STATE 

CURRENT OFF (TTY) 

POSITIVE VOLTAGE (DATA SET) 

"zero" Received 


II II HH II H 


DTB AC,24 Senses the state of the Ring 
Indicator from each of the 16 
lines. (Data Set (modem) use 
only) 

AC BIT SPACE STATE 

RING SIGNAL TRUE 

MARK STATE 

RING SIGNAL FALSE 


AC BIT 


1111 


DOA AC,24 Controls the state of the Trans- 
mitted Data Line to each of the 
16 lines. 
1 MARK STATE 

CURRENT ON (TTY) 

NEGATIVE VOLTAGE (DATA SET) 

"one" Transmitted 

SPACE STATE 

CURRENT OFF (TTY) 

POSITIVE VOLTAGE (DATA SET) 

"zero" Transmitted 


DIA AC,25 Senses the state of the Data 
Carrier Detect line from each 
of the 16 lines. (Data Set 
(modem) use only) 


MARK STATE 
CARRIER OFF 
SPACE STATE 
CARRIER ON 


25 Senses the state of the Data Set 

Ready line from each of the 16 
lines. (Data Set (modem) use 
only) 

AC BIT SPACE STATE 

DATA SET READY TRUE 

MARK STATE 

DATA SET READY FALSE 


AC BIT 


DOA AC,25 Controls the state of the Data 
Terminal Ready line to each of 
the 16 lines. 

1 MARK STATE 

DATA TERMINAL READY FALSE 

SPACE STATE 

DATA TERMINAL READY TRUE 


0 


1111 
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Name: 
Company: 
Address: 


State: 


DG-05809 


Please help us improve our future 
publications by answering the questions below. 
Use the space provided for your comments. 


Is this manual easy to read? 


In what ways do you find this manual useful? 


Do the illustrations help you? 


Does the manual tell you all you need to know? 


What additional information would you like? 


Is the information accurate? 


(If not please specify with page number and 
paragraph.) 


Engineering 
Publications 
Comment Form 


Title: 


Document No. 


O You (can,cannot) find things easily. © Other: 


O Language (is,is not) appropriate. 


O Technical terms (are,are not) defined 
as needed. 


O To instruct a class. 


O Other: 


© Learning to use the equipment 
O Asa reference 


O As an introduction to the 
product 


O Visuals (are,are not) well designed. 


O Labels and captions (are,are not) clear. 


O Other: 


Title: 
Division: 


City: 


Telephone: 


(y DataGeneral 


Data General Corporation, Westboro, Massachusetts 01581 
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Name Position 


Installation Membership Form 


Company, Organization or School 


Address 


Telephone: Area Code 


D OEM 
O End User 
O System House 


1. Account 
Category 


O Government 


2. Hardware 


Qty. Installed | Qty. On Order 
M/600 

C/350, C/330, C/300 

S/250, $/230, S/200 


6/130 
AP/130 
CS Series 
N3/D 
Other NOVA 
microNOVA 
Other 
(Specify) 
3. Software O AOS O RDOS 
e D DOS O RTOS 
O SOS O Other 
Specify 
4. Languages O Algol D Assembler 
O DG/L O Interactive 
O Cobol D Fortran 
O ECLIPSE Cobol O RPGII 
O Business BASIC DPL/1 
D BASIC O Other 
Specify 


5. Mode of 
Operation 


D Batch (Central) 
O Batch (Via RJE) 
O On-Line Interactive 


6. Communications O RSTCP O CAM 
D HASP D 4025 
D RJE80 O Other 
D SAM 
Specify 
7. Application 5 


Description 


8. Purchase From whom was your machine (s) 


purchased ? 
O Data General Corp. 


O Other 
Specify 


9. Users Group 


Are you interested in joining a 
special interest or regional 
Data General Users Group ? 


O 


€» DataGeneral 


Data General Corporation, Westboro, Massachusetts 01581, (617) 366-8911 


FOLD 


STAPLE 


FOLD 
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(y DataGeneral 


ATTN: Users Group Coordinator 


Southboro, Massachusetts 01772 
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FOLD 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
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